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ABSTRACT: 

PROBLEM TO BE SOLVED: To connect all lens types, regardless of the 
types and 

specifications of lens units. 

SOLUTION: A lens unit 127 and a camera main body 128 are made 
attachable/detachable. The video signals outputted from the image 
pickup . 

elements 106 to 108 in a camera main body via a camera signal 
processing 

circuit 112 are supplied to a lens unit side. On the lens unit side, 
a focus 

lens driving direction and driving speed are calculated in a lens ■ 
microcomputer 

1.16 based on an AF signal processing circuit 113 extracting a focus 
evaluation 

value signal from the video signals and the focus evaluation value 
signal read 

from the AF signal processing circuit 113. The optimization of the 
driving 

characteristic in each lens unit is made possible by having a 
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constitution that 

the focus detection operation based on a video signal is made to be 
performed 

within the lens unit. 
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1 

A'Otlltttc&ft ^7*-*xi/ y X£-£$o±fA k » 

KflSE^U ^Xk tifiBMjEU >'XcotaBRH»*a»t6 
**:'J#gk, 

i$£fidmw*&t. *mz.tzztmw.>-$z>v>x 

J--'/ K 

[11*313] K*«l*fctt2fc8vvt, 

[»*rS6] *El4jfcli2fc::fcvvt, 
K 

[MS3I7] pyX^7hSr#^lg^^7i- 40 
»«#&k . 

xmmttm®mmmi. 
mMT-mm^mt, mmmt^mzx^xmrnt 
2ixKMmmmm^£wmu>x3--.y h^t&mt so 
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h i. o izffi&Ztix^lz t Zffikft& v yx^~ ■•/ 

HW8B9] »jt8fci>UT. 

[awsmo] n*3a7i^{i8(cfcv^r, 
Biftea»«.*^x>f •yf-<o««ts:fne^yXi^7 h 

J o KffiS&tlX^l £ k mwik^&uy 
Xa- .y h fr^DM^ ;< 5a- -y h . 

HiSeffifX'f •y^co«©Srli)fevyXj.^v 

* J: 9 (cm* S*VC o & i k £#tS k -f* U VXjl- -y 

[ffi#i i2] v yxa.- -yht. y xjl- -y h 

tWfe¥Sk . 

kj6 txmtthmmmmmmm^-thmm.^ 

Sk. 

iiUSfoSllP^-f-yf-k. 

ttEiiwiuSMFsrx'f •yf-jWRp^r««<ok*tt«raBa{B 
miztmm-fkk. 

mmmm.^mrs\ ^xmn? * -txuyxiwm* 
zmmmk. 

4 ■y^«fflS-BUl^^7*»*^ffifl£^>'XJ.^-y h 
A. 

[ffl*JSl 3 3 uyXa^-y h k . ISuyXo.- >y h 
S: mmWj:* X 5*«tk S i) * v isXf-AX'h 

Msmmmo^i-yxk . 
ffll^yxk. 

iwscflsi' >-xk men yx^asw^ *E«t& 
**y#&k. 
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3 

i r>ttz\mwmM.m,m.(n i wtm.coM& 

tuia^fg^ yx^&^mmiEi/ yx^m^tsmm^ 

* u ^ S£K I . mti&m^mmm* y^m 
ts l . misa^si "j s<xfc»««^* mew 
yxi- „ b i*j«frm^ai#a^t fcii-ri. x 5 iz io 

imtm4] jhsbi 24*0:1 3 tawc. 

m^Tm&ZtiX^&Z b ZimbtlttyyXr 

a. • -. . 

cit*j»i5] n*ai2*Jt{ii3t:*jv^"r. 
imm 1 6 3 mm$mo%&u>xb . 20 

WEi^yxt; 

Biria^fsi/ yxt friaffljE^ >xcofijf uwR*s«-r s 
wiaws^ >x&yfriaffliiE u > xz 1 lt«h»$ n* 

W£il«#gtt •Jifc&SJufcttflMWJ: "3 MACK 

mjft^w6tfcMfc**ttajt-**j^ttama 30 

miax >r -y f-A*M#£ii£ t # am* * u #aas* t 
Buiam^aj#gios^t*^v mesas u y x&t/ 
we wx* fw* LT^fgis^^ff 3 1 fc fct, fries: 

«X -f -y f-aWifts SftX V vflr ^ fc # Ui . ttiie^^ai 

a-«y hi*i^iirieius«{ai#satxitfiesj^gt&tw 

3»*,fc''3fcmLfc£fc£^fc'*SUyXJL^ «y h 
[00 0 1] 

h'r^^^fcffl^Tifar^uyXa^-yh, 
[0002] 

[t£#o&»] isk b*T3r^^7HE««««akoa* 50 



#M¥9-6 5 184 

4 

-Mt LX . Ml/^XyXf A<y)WA#frfehX^ 
[00033 09«\ Cl<7)a<7)3c^b-yXv-XxASrS 

ffl l/c hr an * ?<?>m$.<r>-m $ j^-txo-y 9 mx 

[0004] ^*^f^^^yXi- -y Mi. 

1^x2 1 im.yyX2 2m^xmmmzmmx 
a 0 , gmtotezmwHKff ? t^mv yx2 1 1 

WByyX2 2ifi-Wtts:^Xmmth. 

[0005] z.tit><rym&\syX2 1 bW£.VyX2 2 
ZhbitXX-&uyXtvf&. zcr)£o%uyXyx 
rAT'ii. wEkVyXltfiyK-lixvyXb-ZiXis 

[0006] c:ft£>couyxp£aort:ftte v 
3co»«±^«sn-c«mfi#(c^msmsfi. w 

ffift-^tUTtfJ^^ilS. i<0*««#Ji. CDS/A 

GcniBS4Ttyx;i'*-;H< (ffiH2fi^yry y 

?) Zil. AGCl,ZX^Xm%<Dl/<JUzMmZtl. A 

co^mm&**7?v-tx\Bli&^A1lZtiXW&'rl't' 

iSaymmzmnzti&tmz. AFm^mm®3&6<\ 

bX-flZtib. 

[0007] AF<i#J8SIHB6-Cti» BMRfi# «t»<0«i 

[0008] v4?y7X'ii.-kmmzmx,tz7*- ax 

|6j2rlxyXo-->y h 1 2fo<T)7 t-tiX^-? Vy'jrt 

yxizmwrtl. 

[0009] tizX-AXj vl-8<r)Wmi-?43y7 

izm^mti. x~kxa <y^8ommmtz®ix. 

■?-f nyi\±x-J±vyX2 l, 2 2<oKIW5rr6i. ffild 

3«K*«SeL» UyXi^ y h 1 2l*!OX-A^-^ F 
lfciMO. X-A^-^12Sr^LTX-AU 
yX2 1, 2 2fcHHrt*. 

[00 1 0 ] fiXyiffol 3ti, i/yXa-7M2S 
fc**snfiT, McOUyXx- -y 

[00 11] 

[^* 5 W*LJ:^i: LX^mm] bz\hX\ ftifico 

i54ffl-*aw^5tt, /J«s uyXwiffitxwtm 
*m&b-tit:*>. mtmiEyyXb^uyXiaM. 
xifflmizmj&nz^ib. niE\syxcD®Mtmzht> 

frl#y?4 ^yn\ZVyXijlsf-9b LXW&L. Z 
<7)U yxt At- 9 iz Lt -> tfr> XWElsyXtmm 

r- 7=r-^^.^>fr^b y xa*±gg -> r # t: v-v 



1/11/08, EAST Version: 2.1.0.14 



(4) 

5 

S. 

[00 12] Ifrltctfh, S»^il/yXyXfA 

vxti at- ? * * * 5*ft«tcl*o«Mf*»ft * # , v 
yXa.~-y bmzmZc&^coVyXfi&T-?*:*/*? 

HTIiSrHU mMzWmZtitzVyXlzttLTtt, ii 

[ 0 0 1 4 ] *£T. *&^Pg«-t&tf>|8]g££jJ? 
«U ffi^yt-txfjT^frykh-f. 4yi~-y* 
—t)X94yp>vyX3.-v vm<r)hb*}>hvyX94 

ZbX'b&. 20 
[00 15] 

*j*mzmimmtc\syxzi--vhT&-ox. mtui 
®^z>mmnt*ffitt:uyx3.-<vhZ¥mt? 30 

[0016] *Bfci3Jt4if*Jl2 izCttoJHfflc j'ft. 
«$-at^ts^^«-«OE-tsiiiDE^yXfc, fries: 

EttflNR t Mta££fcaj*a<OtiJ}J >T file 

^teu yxw/miEu yxzmw i^m^^no «m 40 
[0017] *Bttj»t4iii*ja3t=aawjBHt: .tfi 

Hr,"M*J»l*fcli2tci3Vvc. HutS/iM 7#f*J: OS 
[0018] *IBfcfclt*il*JS4 (=E«©W«K ift 

[0019] *H£*i»t*lll$Ja5 (cEtt^ftffllc 
tf, 1 4 fctt 2 fcfcv >T . firtE3u£t*aj#&2: . 50 
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6 

mmm^x 9M&mizmtxmfct&-&mm. 

ftm&-t$>£olzttlf8.Uz. 
[0020] *MC£f?*M£g 6 (cEftn&BIE £*l 

tf. aw»si*fctt2t:*5v^, mrtatu^ama*, 

[0021] *BfctJ»t4ll3!3B7t:IEttWfrafcJ:*i 
If, UyXzi-y h£mM*Iffi&**y3---vhX'$>-? 

x. mmt, mimmx vm*titiAM.m 
mviuyxjL--, hs\ktem-t&T-m&*®ti 
ffittzisyxzi---yht:%mm%i>*y*-'v h*® 

[00223 *mtz&m,m:m8izimomnzj;ti 
if. in*«7fctjv^. iriaiamkofflasixrt:* 

tt, ffiBr-^iEiM^s^- mmmt^mzi^xm 
m&ixkiMm.w&zwR v yx^=. -y^tm 
m-zzoizmfcit:. 

[0023] *miz&\im%m9iztmz%dm<7>mi 
izxtui, mxwz&^x. mmmmm^z. 
xyimjEZfriiz^mmm^t it:. 
[0024] *miztm&mm 1 0 izgmcomiiz z 

till. mti$7 itdi8lzi5^X , ^^Cfliriei^yXjz. 

-•y bm um&m®mm o n/o f Fw&tt> 
mm&mxj ?+*mt. mum%k&mxj » 

[0025] *ffi^fc(tl.a*Jl 1 1 fciaStoSMHfc «t 

tat* moaiotztnvx. ZMzmmisyxzL-vb 
ft<mtmv yxzwm ixntfemmumthm&xj 

•/r^fii^. mESmxl vy-<r>im*mil'yX3-- 
vMzmm * olzffiiS.lt:. 

[0026] *mtizt3mm%m 1 2£tm<&tmz£ 
<uf , u 7ht.ii/ yxi- -y h &mm® 

%#*y*tokfrt>%&1!r*yi'X7-J*X°biX. 

lt"IX>f -yr*^«©cOt${ifJiettiii#gWtB^ft 
^ Kyl^oti^tSo'V ^Xltfr3k<r> 7*-*}X\/yX 

»asviuiw¥a^mie^ -y h ^ tea 
t, mtfflimm.vimz.mM&mxj -yy-mti 
ii*y*wwzmi. meM&^mv&jiztitzwm 
m^mmmmMAmxj yy-nmzmzt^y 

*m^m&uyX3-~y blz&xtfZXo izltzti* 
y>XT^nmti-h. 
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[00273 *mtziavm#m i 3 teaojHHfc x 

y x t frisMiEi^ yx^ffii w«*SEflrr 4 * * y 

&4 o ai*s*utja«<i#* j: o , mmm 1 04 
«»<oj![UM*aj««w 1 it rdmmm,m^z%ft 10 
.*«o£sias#s t , luie^t * y *aaj a t Butetttts* 
»<?)PW5r fcU^v > r frie^fg v y xat/ii iE v y x £ m 
wi^mm'tfommtkbzffii. mmsuyx 
^m'mimiEu yx^m^ts mtv >-xjl- - y m*j 
t isss&saiai^ « eito^im^ * y ^ a* 

«^g4 y ftiiztLKmm^tmiu yx^- 7 m*j 

isXT&zmkbtt. 

[0028] xmiztovmsm 1 4 cea^mc 4 20 
w*. msmi 24«4i 3 taut, huib^^^** 

?t. ■ 

[00293 *ISti3(tSil^ 1 5 t£a«0»jHt: 4 

*itf ; mere 1 2 4fc»4 1 3 tswr , m&mitvm 
m^itfy-?mjE$:frm^wm^b uz. 
[0030] xmizmmxm 1 6 cEnofMHt ± 
fttr ; $mwimfttcd$mu>xb , msaaiMPc- 

Hfie^fsi^ vxfc ffiEniE^ vx^gM^s-teis-f § 

'J . fiffESftgU V X»WWE«EU vX£iI 

SfaB^*iww s^vft «riEa«^g4 y dm 
s ft>t wnatf* 4 y Mrt tegs s ft fcj»^s«astR« 

m^immi-m>miiimb. mix 4 
titzb ^imM^^'jmm^bmmtam^mijiz 
^x huie^ yx&vmE.i' >x* mn ixm& 
mitiftobbuz. tmxj yf-awsfro^ 40 

l.- mtmt%isyx^&^ml;miEuyx^m%tf)s 

>xi- v v Hzmmmm^mx/mmm^m. 
tfMi v yxj.- y h tgi § arr 4 5 cms u yx 

a- -y h ££BPTfrg&# X 5 yXf A £ b * h . 
[00 3 1] 

[3Wk03QlOT»B] -J21T, 0H«r#B8U *WD1<0£ 
»WiB»»k>TRWi. Hltt+JS^SSfllWVX 50 
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[0 0 3 2] HHKfiV^T, 1 2 7I4UVX-3-- -y K 
12 8tt;M5*tt**U W>Xaz 7 Mi*^5* 

[0033] WM-Wfrhmn*. WX3.- -x h 1 2 7 

fj<oe95esftx^5»i<ouyx»ioi, S^Srffo 

S52«pyXfPl 0 2, SO 1 0 3,'Hf£$iVO>l>JfS 
3iOUyXSf 10 4, ^SJifi5taigi:^fgfc4 

nmhmmh?y^mbzmteffiz-tzw,w]sy 

XP10 5 (WF7*-*xuyXbfo-t) 

[0034]^?^ 5**rt^jim*i i (4, -eft-eft* 

(R),»(G),#(B) 03Mfe^ft-e*fttO^T 
^t^ftTfcy, ^*>«5>i3«Wtf5lH0Rk«r-3"r^ 

[0035] 3m&#^n&»iiM9Xf- 1 0 6± 
tc, »O^(4JS«*^10 7±{C, WO)S^{4a#^ 

^ i o 8c7)±t-?-ft-eftMffi$fts . 

[0036] SHHRT- 106, 1 07, 10 8±fc8r« 
Sftfc«M4, *ft-fft*«3a«Sft'Ca«»lJ0 9. 1 

10,11 1 x-^ix^tdmtcu<Mzmm^titim. 
tx^m^mmi 1 2^kA7j?ft, ^r^t-ft 

*>ftTv^v^««m#s3**aj*sfts *f&w^a»ft 

¥R*«Mc-f *«««*»M:IIIB1 3 2^kA^I?ft 
[0037] *ft$f&ftQllfr 1 3 2T14, i-KXCOti* 

?t>K fttmftmMUzbZtt. nmm^< 
Mztch 4 o izwmzti. rnmmmm s 4 *«ai* 
$fti». 

[0038] mfeitmm^s4ii, ^^5**128 

^4>UyXv>y NJr^LT^^Xi- y h 1 2 7(C{e 
[0039] l/yXi-7 h 1 2 7flret4, 

a^^-rsAFffi^Mamssi 1 3^a^*. 

[ 0 0 4 0 ] A F m^rUm 0» 1 1 3 T±JS $ ftfc A F 
fF««{4, imWMWm*ttmh\syX-?4ay 
1 1 6rt<7)r-^i!^l±iLrn^7Al 1 5CU:A*0 

[004 1 ] ±tzv>X3-—v \-f\<nvvX~?4 ayi 
1 6|*ret4, WIMffil 3 2 4 0tt»*ft*ffl8 

itwm^tpcommsmmzm^ vztjvxvh 

^'1 245r»JffllL, I G^-^l 2 3!HM&U «S0 1 
O3^B3Pi0Jffll-rs. 

[0042] ttzWM 1 03«RO«4, XV3-X1 
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2 9£<fcOT&lii£fl, U>X-?^frjy 1 1 6^fcttj& 

[0043] 3 y 1 1 4 

tt. >ylHCfflitf-|>X-A;U -y T 1 

3 0atX*^Og»ai[l^X>f 7f tffl^1"liAF 
X4 -yf- (ONcOfc^tiAFllf^SrffV^ OFF^t^ 
fiV-^T/^^-tfXttm-t*.) 131Wl£«£t5? 

fi-rs,, cft^otx-Ax-f -y^-i soomftvm 

t,z&tX ; £-?\ : 74^12 2Z®miXX-^-? 
1212rgg»L, X-AW-yXl 0 2£-?-c7)jj£tf=$ft.T 

0, j££&am&. £fg^yX&tf7*-#XWyX£ 
[0044] ifcWyX-?^ 3yi i 6rtT«i, aft 

D-^Al 1 7#*flr?>f rjyi 14A>^AFX^f y 
J-l 3 l^tySiUVVyXx^-y Frt*>AFffi#«t8 
1 3J9T-?^ttL,7W7Al 1 5tJ:o 
TRafflSJlfcAFfflMfcXftlR 1 ). AFX^yf-l 

®mTn?7A.l 18imfc%-£* y*-J]X±-9Y 
54A'i 2 6T'7*-#X*-;?1 2 5£fBiJU 7* 

[0 0 4 5] l/yXa^7MW yT-7*-* 
X-AU-yXl 0 2£mmt&ZtlZ 
JtoXM&mtf&lfct&lZ.*). X-Al/yXl 0 2co|g 
•tffTC7*-*Xl/^X 1 0 5 SrW^iRPttt Ltz 

[0 04 6] -?-c07trtUyXv-f ay 1 1 6flfcHi. X 

-a i/ vx<r>^m.<rmnzn^h y*—hxv vxo& 

IBtt t v yx-h At- * 1 2 0 #R 0 MTRWlT t ^ 
[0047] X-AiMfcl/yX^Af-^ 1 2 0*> 

£> 7 * -ijx v yxamm-^ v vxhjjni&w* 
itiLX7*-$xu yximmm-f I t&><n 3 v f a 

-^X-A7D/5A1 1 9#ifttt&*VO>£, 
[0 0 48] ^<03yta-^X-Arn/7Al 1 9 
tt.. ;M 5**W*>**v>r 3 y 1 1 4 *^<7)ttf8t\ 

AFX^yf 13 1*'^7 (•?-=. j. 7^7 *- 

F ) X\ fr-oX-AXj 7f 1 3 0##$*VO^ t £ 

X-A^Wtf $B i: , X-A u y Xc?5fiSi: 7 * X 
I/yX<7)fiB$:-eh.m ; E-^<?)iE»fi*)?.^(ixy3 
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1 0 

-yizxr>xmtattz&m.mmizj:^x. x-^m^ 

lzy*-$*uyX<7)K A«t&&tf 
hU-XUfo£<®feLXl'yX*J±T-? 1 2 0*^M 

^aju y *-*x\syxcr>x-i>mftzftomiEmfg. 

[0049]-?- IX Z CDmJE&fg.RXfJ]fa(?>fimii.. 7 
*-*X*:-?V74^1 2 6Cffii^$nT7t-*X 
^E-:? 1 2 5*«J$*U 7*-#x^yX#!»x;ft. 
6 £ b t J: 0 . X-A»fW <0#*0»±iM*jl:3;h. 
10 s. 

[0050] AFX>f >yf- 1 3 1 tf*yX\ *»oX-A 

x-r y^i 3 03&««>$#tTv^i:i'Ji. wmwnmm 

izttLX hisMJmz^Witf&'jmiPhhinx. ay 
h-JL-^X-A7°D^7Al 1 9fcT, ±^«J:-3(CW 

yx^3yrt8B(ciE«3ftfcvyx#Ar-? 1 2 0 

let *ffl«W£tt"C$r< . A FOT&llilK 1 1 3 J: 0 r 
-^tt*ajL7-n^5Al 1 5fcJ:oTM*iB3flfcA 
FfF«ffifi^iiam#^#SlL, AFfHMbWfcfcfc*:* 

20 [OOsntmnyti-^X-ATDX^Al 
l 9lzZ.r>xi%*bhtitzy*-tixvyX<nx-j>.Wift 
fcff 3 W lEJIg&tf #ftoti! « k . a f ft^MKEmSS l 

1 3«fc0aj*SiiSAFtfD»ttflHllfc:*^<7*-*^ 

yxmmm&RViiftcDim t mm. $ tg-g-w 
zyt-txuymMmm&vmmxfotfm&zti. 

yt-HX^-^VyAiM2e^t^^tih. 
[00 5 2] afcAFX-'f >yf-l 3 1 W*yX1SOX- 
A.X4 >yj- 1 3 OfiWZtlX^^tZte. VyXlA 
3V1 1 6WWAF7°nX5Al 1 7Ki»K r-^a 
30 ^ajL7°oX5Al 1 5tJ:-5T^aj§iX3tAFfFfll 
fflfl^a-5V^T^-^*i|«roX5Al 185r»)^^ 

*1 2 5Srig»jL. AFffFfiffl*ift^i : 5rSJ:3^7 : i- 

[005 3] 1 0 3cO^"5f»i. xyn-^1 

2 9tci'?-C^ai?ii» pyXv-f ayi i 6^\tffi*& 

mm&mmt Lxy*-*xuyxnm&m 

40 [0 0 54] &fc02£JBVvCAFffi-t*a3[SIS&l 13 

mmm^s4it, a/ds«»2 i 2Tt^'^;wi 

[0055] SWJgft^-S 5ii. ^yv0B2 1 3^fcA 
^3Sii. WIS^$itT^l.^yv*-X(ct3t*^-C 

Ucli-^s 6*^^>ixi» . #yv£8&£ft£fi^s 6 
«i. *-y h^-7^^fi0Sv^owN-X7^/l'^ (OTL 
50 PFt«rf I,) •?#>&TE-LPF2 14t » #y h* 
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1 1 

7jf&S<7)ffi^LPFT'&3>FE-LPF2 1 5<KtA 

X2 5 3£»LT&£U:-Hi-m<97 -f^ftttfffi 
WSatffflfflSft. TE - L P F 2 1 4 flffiflflWS 7 
t FE-LPF 2 1 5«aj*li#S836<4«SitS. 
[00 5 6] ft-f S7&y"fi-^S8{i, X^yf2 16 

nx-7 4lV? (J3lTHPFtSrf& )2 17A>fcA*3 
ft£. 

[0057] -54 0, «R5-fy{C-3V^tt«^S7* 
HPF 2 1 7 / vhftloL. «R54yfconT»4fi-*S 
8*HPF2 17'\fc«*&-f6. 
[0058] HPF217T1J, 3yi 14** 

/«ft*ft-eft«>7 */l^ttT'iSi«#0*£ttaj£ 
ft. imm®8&2 1 8TWMHH-*£fclcJ:oTjES> 
fi^S9**4y££ft&. -t**>^S9«fflft5>f 3 

[0 0 5 9] m#S9tt. WfhLt», C», Rftfl 
KEB2 2 5, 2 2 6, 2 2 7^t«^$ftT, -eft-? 
fcfct. ?4vt:-?*-;H*iiilfr2 3 l^fcA^jS 

ft. vrt<otf-?ttj&«iftffl$ft4. 

[0 0 6 0] ^T'#±j£IIIB2 5 4J2:, 7^fny^y 
?-7x-X2 5 3£:frLT. v-Ynyi l4J:9f*& 
$ftfc*g<frtU:*<-?T, H3T"^£ftl>,}:3=5:BMl*l 

[ 0 0 6 1 ] t - ? H 0B 2 2 5 fc(ift*fej£GIK 
2 5 4 J: 0 ffi* $ ftfc L#*%l&«f 4 tUbW- h ft 

fl^-T'J>£Li neE/Ofl-Sp- (v>f rxy 1 14tJ:o 
T4ij££ft6) **Afl3*U H3-C*Sft6J:3K:«USC 
PSSJ8 L#WftsIT*£>l>;£±c7)L R 1 <7«T\ t°-? 
*wPKtI]B2 2 5<^JJ${k£:fc,r&V\ t'fnyn 
4*»£>v4nW y?-7x-X2 5 3£iIL-CfM5£L 

9£tf-?*-;H-'U fcTOIRlT, 

mumn&BHfrj&twr uwftare, xy „ 7 

r2 28fc#rt<oe-^*-^h*<iS:Kj*LTE/FE 

[00 6 2] e-?*-/UF®K2 2 6t»i# 

£j£@B2 5 4fiifl«0CW«tf L i n e E/Oft^'A 
7J$ft. H3T^$ftl»^iSI5fflC#<7)5fesIT-J)l.t 
±<7)C R 1 T\ h--7*-;l,K08&2 2 6<?)tJiKk*t5 



(7) W9PP9-6 5 184 

1 2 

£aiLT*i5gL*:«»74" y*»3»54" 

£#ft<Aft^ S 9 £ t°- ? h' I , I R 1 T\ -fflr 

7'<v7t2 2 9tft|*!C0e-?tf-/kFte£<B&LT 

e/f e e-?wra*£jfcr* . 

[006 3] ££>t|HH£t.- e-?tf-/WF|slB2 2 7 
fc«:1*£*E!B2 5 4 iilTJWRft.&tf L i n e E/Off 
*6«A*Sft. H3-C*?ft&^iPHSfflRl*<7)5feiB-e 
10 **:£J:05RR1T\ tr-^*-^HHIK2 2 7CO«3»3 

2 5 3*aL"CttJELfe«R5-f >TWfHK?4 yof*> 
&*V>3#l*itf>©# S 9 £ h°- ? tf-zU H L . I R 1 

X\ A' 7 7r 2 3 0tCWi<?)tf-^*-/l'H«*«3Si 
LTE/F E f-?l¥<WiS:^c-ri>„ 
[0 064] >K-^*-;H<EI»2 3 1 fctt. ft 
#S9aif»4«III»2 54aj*^L». Cft, R#£ 

20 ifiiOMtt^ TUffllHk* ft . 4M*rt S 9 tf5*TO 1 

[0065] »^@»232. 2 33, 234, 23 
5, 236, 2 3 7tii. yA ytf-?*-;H<[HlB2 

■TSfi^-T'ifcS L i n e E/Ofi#**A*Sft6 tPI^ 
fc, fS»0»2 3 2. 2 3 5ttt. fW=JSEIK2 54J: 
Offi*SftfcL»ifejSffloy-h«^*«. «#ISB2 3 
3, 2 3 6tttl*4j£BKiB:fc2 54J:9ffla3*ifcC 

mu&m^y- «#[hjb2 34.23 7 1« 

30 »4rtEIB2 5 4J:9ffi*$ftfcR#toRffl<oy-hfll 
^tfAflSft*. 

[0066] a^UlB 2 3 2 li. £u£MI&ffl L#i05fesl 
T»&*±<?DLRlf . «*BB2 3 2Wt!ffllMfc**Ji 

-^H0B23 1 coffin 2: rt^^^tiD^L. IR 
1 X\ X U 7'< v 7 r 2 3 8 1 e-7 KffitrlKiS 

[0067] W^0B2 3 3«. jNuj»l»fflCff^cBR 
t'S)St±«C R 1 <?)&mx\ »^0B2 3 3»M 

40 iiz'n^&fcfonmLyJynmi^mx'yJy'e- 

?*-/Ph'BB2 3 1 VSttZnmi'V*? tjD»L. 
I R 1 TV W 7 r 2 3 9 1 1-^ KfiS-fei* L-7 

[0068] «#®B 2 3 4«, ^PS5fflR^5fesI 
f*S£±«0RR 1 T1t#0B2 3 4<0tt»Hk**Ji«r 
v\ #^i*i^«iS7>f yommMTyJ yx-?*- 
;^HHIB2 3 lfiOtli^Srrt^^^tJDWL. IR1 
x U T^'-y 7 r 2 4 0 1 f - 9 FflSrlsiM L 

7 >r y t r- ? wtm mmQititf- h . 

50 [0069] «^H1B235, 2 36, 237{i, ^ft 
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1 3 

* r WII#0B2 3 2, 23 3, 2 3 4<m.yA V<F>t- 

a **IW»»HII2 3 2 , 

2 3 3, 2.3 4 1 R««irfP*m^ X U T'U 7 r 2 
4 1, 24 2, 2 4 3fc*cO»S**Ka|-fS. 
[00 7 0] ££ft#S7te, fcr-?*-^F®B2 1 
9, 2 2 0, 2 2imfy4>W&te*-lVY®W,24 

[00 7 1 ] e-^*-^KH»2 1 9 lcfi#±j£[HlB 
2 5 4 J: "J HWj 3 *ufc LltejSfflwy- F «9#Afl § 10 

®B2 1 9O*0)iftiStJi5:(,\ #ftrtwfi*'s 7 * t: 
-?tf-/UFU IR1T\ a* 7 7t 2 2 2tCh'-^* 
-Jl'FISafclBi&U 8S£K^ <jaTYfl»fc«rf ) 

[oo 72] |B|«tc. tr-^*-7i/Hig»2 2 0tift4 
«a»2 54 J: Oas^SnfeCft^Offlcoy-hft*** 
ATJ^fU C#C03tHt'J>l>*±<7)CR IT', t-^* 
-/PF[I]B2 2 0<»HtS:fe£&l,\ #ttrte>fl»s 
7§re-?*-/V FU IR1 T\ A"y 7t 2 2 3 fc£ 20 

[00 7 3] 3&(cRtt£. f-?*-;l/h*IHi2 2 1 
ti&£j£[HB 254i")it*Silfc Rff^^ffloy- F 
mm?Aj)HiX. R^5fe3IT'*Sft±^RRlT\ t 
-?*-/1/FIh1B2 2 lWt««fcttii4V\ 
fI^S7£e-:?*-/PFU IR1T\ a' 7 7t2 2 

[0074] >*WI*-;H s EI»2 4 4&tf5>f 30 
yft/hfi*-^ H BK 2 4 5 ictt, f&MIB 2 5 4 J; 

*U #«N*W>fi*S 7WP 1 yA ><7)YH^cr>Zil? 

[00 7 5] Ztl^yA yfbttI*-/l'FIIlB2 4 4 
4 yft/JMt*-;U F 0852 4 5 X\ ^it^!H*- 
^FS#utY<i#^ft*«aV«<Nitt, 3I*S§2 4 6 
'vfcATJSfu «#-r=Sr*>^3Vh 
7X F Sr^-Tfi^-S 1 0#it*$*u tr-?*-^ F® 40 
B24 7, 24 8! 2 4 9fcA#§ftS. 

[ 0 0 7 6 ] t - ? *-/!/ F ®B 2 4 7 fclitt&J* 0H 
2 5 4 i 0 L»*fejRffl<oy- Nfl^A^^n. LWcr> 
%M?$>htE±.0)LRl?. t-?tf-/l'FI3B2 4 7 

/l-FU IR1T\ A.y7r 25 OKtT-?ji?-/H*ti 
SfcHsSU Max-Mi nfHMte&Jfrf*. 
[00 77] |Bl«tCf-^*-;Uh'[51SS2 4 8Wi#^ 
M&2 5 4 J: 0 Ctt£*Rl<oy- Fft^tfATJSft, 
Cf^$fcffl-C*S£_L<0CR1T\ t - ? *-/F F [HB 50 



1tWF9-6 5 1 84 

1 4 

24 8*>tt»HI:£;fc£$rV\ ##[*lWi-S 1 OSrt- 
?*-/PFU IR1. A'.y7r 2 5 Uctf-^tf-jW 
F'tSS&HBSU Max-Mi nfi*4jftt*. 
[0078] S^fcR«ttr-^*-^F0»249(C 
ti#£j£HIB 254X r ) RftZ&my- F fI##A7J 

F0B24 9«UJHHfc*i3£4v\ #WiOm#S 1 0 
£tr-?*-^FU IR1T\ A'77r2 5 2tt- 
^*-^F*S**«iSL. Max-Mi nfF{Iffi££j£ 

[0079] L». C». Rtt*>£fc&«U&l*aifflW£ 
«*waES*f7Lfc I R 1 m^Tli. 
7r222, 223, 224, 228, 229, 23 
0, 238, 239, 240, 24 1, 242, 24 
3, 2 50, 25 1, 2 5 2fc*ft#hA#rttf>r-* 
*<EjS1-4WtH^fc. »4«@B2 5 4*»fe, -?>f3 
^1 14t*TLTSiJ0a*fi-f&i*aiL. *;<-y7rrt 
tae>2&$*l*:T-:$>£^f 3V1 1 4^fc«iH$-S«H 

[0080] v-f 3 >1 1 4Ji. HiffSiiJOaA 

ff-f $rSftT-74 3y-<>-^-7i-X2 5 3S:iiLT 
A" 7 7r222, 223, 224, 228, 229, 2 
30, 238, 239, 240, 24 1. 242, 24 
3, 2 50, 25 1, 2 5 2l%9;g-7-'-?£, &<7)L 
C#, R#rt^SE^^7LT«->N' -y 7 rfc^r 

-^*%jM^iii.irtM^iRD. f^cort<. as 

[0081 ] U>Xvjziyi I 6teZtLt>V>M£Mm 

immm lx yxzmm-tz . 

[ 0 0 8 2 ] ZZX-M3 commftfcm&Mjtmtiint: 

y><a#M$^M7^F£jj^l2£JflVvc,. AFfi-i-ja 

ai3Bi 1 3i*ic7)#«ffi«^jRoa^^^ $yr$mw 
■t&.9M<?>wm*m=?io6. io7. io8«oai 

[0083] rt*03$HH3*ifcWiJll^fflffltf>y- 

0B2 5 4*^Jli73$aS#L#±)Sffly-Fm-f. C 
fl^JSffly-F^ R»4«Wy-F<i^fc:Lfc*«o 

[0084] ^LTs ^n^CDL, C, R#Offlj[&Gg 

r«i«i!i*7 Fft^L, c, R*#rtfcaj73 

W (U-fe'VF) fflft^LRl, CR1, RR1 
££j£U #S^H1B2 3 2~2 3 7, t-^*-;l/F 
0B219~221 ( 225-227, 247-249 
IfS-U-fe-y F-fS. 

[0085] ttch. c,-RWp^iMjkmtamn» 
®coj££m7miz7- mmm^ i r i &k&L. m 
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Y&*&rtv7T\,zWk?%>. 

[0086] *fc«*7 -f -/I/ FOjOEfciOre. «R 

yj-fumiz, my^yiiTE- lp f aj jjzmm 

U t&fSr^ fliFE-LPFSBafcaiR'**. 
[0087] ftlC&Wf*! COT E/FEb°-7fPfIfii, T 

E?-rve-7-fK4MWML FE7^yt-^a^iF« 

fit. Yffi?£-?MHL Max-Mi nt¥«i£^JB 

yX~?Any\ l 6^ams#i. !9R«(WWivyX 
[0088]^; -C'#i?«fflo«ffiai/ffl^tov^TUi 

[0089] TE/FE.h*— 7 I«{i(2:-&&jg5:f5|*>-r 
[00 9 0] TE^7t-7«#fWIfit. FE?>f7 

[009 1] Sfetbr-^fFfflttt^-f 

life. TEtf5^J:'i5Ko*W»fifc^*»ajL"C^6 

w£jsftfi«fc«arc» f E(in-^6A : "QjSv^^-} r 
w yW&uA f in 3 i t & . 

[00 92] £fcYfl^tWiMIfil^Max-M i n 

x\ &Mmm. nmm%. m/m&nmzmi 
[ o o 9 3 ] *) Ymv-mm&x'-m&m-fo 

i)'^l£Wgfcfr(Dn%£'fT%:\ l \ Max-Mi nfffilS 
fit? 3>byXhCT)r}zt!wnMZ'{Tfa\ TE/FEf 
-7IHMU TE5-fyf-^«^fffiBfil s FEyJV 

x\ mm* a Fmmfio z ttfx-$ & . 

[0 0 94] iflfcWfWMKi* #7 5#ftl 2 8A><i> 
l/yXa^7 h 1 2 7(cftjl£fT.. l/VXa-y M 2 
7ficr)ls>X-?J 371 1 6t{*S&$*U gfMbftMllf 

[00 9 5] 04SrfflV^Tl^yXJL-. y b 1 2 71*^ 
yX-7-iayi l 6T<0. X-AmfttfftbtiX^*^ 

t^w. AF7nmi 1 7fc«koTff*>ni)S«ni 

tiWBmftf>Til>dV XMz^XWftth . 
[0096] «ia£H»fr?-4 k - fHflfcstep 1 
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1 6 

AF«^*ja»Lfc». step2(ommizmfi. te* 

f e t - 9 <r> vK>vi mfeco L * V >fit fc it^-t •& ifclC 

[0097] ClcOg!, TE«l/^fi<, |JjC0^ N -f 

4 ytr-?«^MfitS:±l=ffifflL-C*|6i«iIffli-ri»£fc 
T'75j--#v77>7X£ilj^9iliWU lUoH±#j5 
t KroX T E <oi"^#fc L X * tz bT 

io E?>{yv-9ffltBm*m^X7*-i) : sy7vy 
x^iiis o m* l . nnmzi&£&m,x'% zxoiz 
•rows. 

[0098] mz. ^MmmiZ^tc^Zit. step 
3C0'm / \bWtTl. TE^FEh-7fffiffifil^^fit 
E v A y t- 7 »MMlfifiIW^b»T, OlCOJMfJ 
Bf*ff J Srv». Oj<!0]I±-r^*)*>-&^iT-ftfelFfifil«U 
<^iO«V i&X'fo h t WfeZtltziSrSiZit. ste P 4 T7 

20 [0099] TE^FE t-^JHM 

OK/P^m^Sr^tiiUwi:§^t-7fiIcfc0t, Bf 
SU^feLhfiT L^^t aqftffi i: & step 6 

[o i oo] tti.nmmzmmitfoztizz.y), % 
mAF®mftozktfX'Z&. zmmmm^m^ 

<r))l-7<T)<¥X\ TE/FEtr-7S-fflV^TaJKSiJt9Sr 

y^—7 mftwmwnmmmt , Yb--7iFfifii^M 

ax-M i nlF«i^fflv^tS^(*WBrJ; 00j^7<#$ 

Xi0 2M7^-*X3y<i/yXi0 5 co&mwffl 
f^, -?-LT7>f HA^xt-^^ift^COAFfPfllfil 

[oio2] aioiot^^n/iu-yx^T.f-A'r' 
{±. 7=r-^xi^yXi 0 5tf a ysmffibfteifflffim 

mzmhffitx^it:*), mmmmt<xh. mm 
m=n 06, io7, io8tw^-rs^y>«o7^— ^ 

7l^yXl 0 5OfflS«i, »?*iait:J:o-c»5rr>T 
40 lio. 

[0103] *«umic«v^T«i9fmfrjEfl:s« 

0 5cofiBS:3iMU-C7°n-y h~tlb. 

sgm) . wm$7t-*xvyx{m*^Lx^h. % 

LXZn&WmmifiVyX'?^ 371 1 6F*J<^>'X 
^Ar-7 1 2 OOrtST'^li . 
[0104] X-AHWI1 «¥*SESi{Cl5t'ril5 

50 7^-^71/7X1 0 5S:iK»S-WlK, j|f^«XrV>X 
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1 7 



1 8 



to i o 5] m^yt- tixfAy-coisyX^xr at 
-&mnw$£mi. ^mxmmm^tx oil 

fcjIf&LTHNgU £1gU yXfc 3 y^y-fe-:?wyX 

y XcT) t v Y ifih o T v tfitf . JilEHUfN fc X i X XT £ 

[0 10 7] LfrL, ±M<?>£5%ftWiZ1it&4 y~f 
-7 * —hx?A XOUyX vXrAW»SPKi>^T 
ii, ^£«*>&#£>X-A»ft?r*Tfc o 
W%-?A^y\ 1 6t05(7)«iftMSffiS:L'yX*AT* 
P(n+l)=| P (n)-a(n) I / I b (n) 



CIO ( 1 ) iWciftlf, Mi.aH6(C&^T. 7t-* 
Xl^yX^'pO l,ZhhW&. pO jWBftbO -aO Sr|*g 20 
fttllt**to. ^JtW£oTH#bl -al 
-t&j$£pl tLX^h. 

[ 0 1 1 1 ] ZCDpl -pO O&illlfc . ^l/yX*5 
Z0~Z IT^iM" *0(CW4l«B3&»fe. 

[ 0 1 1 2 ] fcfc, S^fUyX 1 0 2<7>W±imi)K =f 

[0 1 l 33 H7{i^fguyX<SB*|6] (*«ttri*n) o 

rt«*ffi*tt»!W*fc«>^§3T* 0,06 <0-»*»ai 30 

U'£fgffiSwyX£ffiEfcLfciWT;5S. * 

ax = ak -( Zk -Zx)*(ak -ak-l)/(Zk -Zk-1 ) • 
bx = bk -( Zk -Zx)*(bk - bk-l)/(Zk - Zk-1 ) • 

[ 0 1 1 6 J 0 s mE<7)$cfe]/>X&Wt%tlZ& 
tS 2 -5C0X- A3MMMB ( Vita 07 c?)Zk fcZk-1 ) 

«l»T-^ (07 T\ ak,ak-l,bk,bk-l ) <?)3*>|b| 

ax.bx JSftJWt^, 40 
[0 117] -fLTax.Px.bx a»&f#&*l$rt4Httf: 
imtX^t4 OWft*T- ? (07T\ ak.a 
k-l,bk,bk-l ) <OF*k |aj— ^fej^ggglc^ i, CO Sr ( 1 ) 5»S 
<oi i izVsamitT^am Z b tzi *) pk, pk-1 £ 

[0 1 18] ^LT, V-f H*^rU^^X-AB*W± 
jita^c7 ^-^XfiBpki:S7 *-*XfiSpxtcO(2S 

lit, sifg^yx^zx -zk tx^mth^zm-h 

&ffflpt>. ^%£Ur>tz&><n>y*-i]XVvX<mW& 
Rffftfrh. *50 



*-^l 20tL-CIE1ttTfc#, SHS^yXl 02^ 
fcB&IffitAfc: 15 ttl^yX^AT-^ 1 2 0 J: 0 

ni8Mf**ifcw£LT. %<?mmz&5\\x?*-Dx 

[0 1 08] 06fi. *a5IRAtJ:0a3SSit-CV>5«i 
fcwe s zo , zi , Z2 Z6 (i^auyx^a 

£*l/CiS9. aO , al , a2 a6 RVbO , 

bl . b2 b6 {4, ^-ii-eixuyXv^ 3yl 1 

6rtcOUyX*Ar-^ 1 2 0 k UTKWSivO^ft 

mmxhh. 

[0 109] ifcpO , Pi , p2 p6 Ji. ±te 

awtJaTWEi-. 

[0 110] 

a(n) | * I b(n+l)-a(n+l) I +a(n+l) 
- (1) 

[oi 14] 06(cfcwt, wm&y*- ilVyX®. 
S, flHKi^wyXfifflfcjSLTfc 1 ). wyXv-[3 
y 1 1 6fUyX^Ar-^ 1 2 0tiEttLT^6-ftS 

tut&s ( 3weu y xfiittstr & 7 * * 1^ y x{a 
S) SEftpyXfflBZO.zi Zk- 1. z 

usifts^c- -earn. 

aO . al ak-1 , ak an 

bO , bl bk-1 , bk bn 

xmt>ix^h. 

[ 0 1 1 5 ] 4-, sa&uyXfiB**X-A»#±-pSrv^ 
Zx izh*). 7 -x-ii XWXtiMtfP xt*4f^, 
ax . bx £S#>&k - 

(2) 
(3) 

* [0 1 1 9 ] ttzT^frtoV-i F^\OX-AB#tC(4ii^ 
5fe7^- tfXffiSpk-l fcS7*-^X{igPx tcofi 

ant, ^gpyx**zx -zk-i ixftm-t&wzm 
■tmm*t>. &&k&otz#><r)7it-tixi'>x<m 

X^h. 

[0 120] bZ*>X\ A.FX4 -yf-1 3 l^ycOk 

igfevvXtfT-vfrbH H^ri6]^irt^>*^W4. 
05*^BH^>*^J: 5 MtiVfX^h^mim^th 
■tiW&rc. ±MlfzWft&Wi&?i>£M.li&ftX'Z 



[0121] LfrL%fft>. VfrtiT-ls-fiftX'^ 
X%tc\i. 

[0 12 2] 08ti. IMLtzXoZfflmiZlttlxmg 
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**. HH < a ) , ( b ) t mmimmuyxn&w 

0. nm (b) Ai7*-^XWyXc7){iB2r^LT^ 

[0 1 2 3] ISIIlCioVvC. ^^ttdflLTX-i. 
»f^B# £ ft o mv>-&1fk*i A*Mifi 6 0 4 T'S> & k -fh . 
[0 124] ££"CX-.Atiffl6 0 6 (Z14) 
FWTO^SlWrAlUBiflaLKijE (7*- tfxi^yX 

o 4 k££, mmm&tmn* 

S$(i6 0 1ct)J;p^|,„ -^c, £«£*iftU.:X 

tt>mtix^h« 

[ o i 2 6 ] raa ( b > iza^x. x-j>mm. $m 

# 1>MM 6 0 4 £ hi— X-t £ 7 t- ij X V y X®$m 

g.&vfot?&* %^<r>y*-i]xvvx<mmm& 

VfkU *AflK6045rM^-X-r?»VfOt»L 
T. */h£tf£* s ^X-At!ift£fBk. ZoMMlib 

[0127] zorn. msmmmmuKMie o 2co 

4 k 6 0 5 *«36b 1&.M.X 6 0 3 $ lift* J: * 0 * 

Vf = VfO + Vf+ 
VfO + Vf- 

io^io. z^^mim^vn, vf- hl ±iex- 

<k3fc. UK (5) aC«k01ffe<l6Vf £02o<7) 
[ 0 1 3 2 ] -ifc . WiWK *¥*WMtfc: 

nvm&fotzmit^mmmtixuz. 
[ o 1 3 3 1 xmmx'te. imwmfgvs 4« 

;M5*mk9&4>ftT*fcT*o*'We. AFfi 
^5HHI»i l 3tcTr^^;^0flvtc^UJt*i, 
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JPO-and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention ~ a lens — it uses for an exchangeable video camera etc. and is related with a 

suitable lens unit, a camera unit, and a camera system. 

[0002] 

[Description of the Prior Art] In recent years, the advance of visual equipments, such as a video camera, is remarkable, 
and installation of an interchangeable lens system is performed as part of the multi-functionalization and high- 
performance-izing in the video camera. 

[0003] Drawing 9 lis the block diagram showing ****** of the configuration of the video camera which applied this 
kind of interchangeable lens system. 

[0004] the variable power lens 21 and a correcting lens 22 connect mechanically with a cam the lens unit in which the 
conventional variable power is possible — having --**** — variable power actuation — hand control — if it carries out 
by being electric, the variable power lens 21 and a correcting lens 22 are united, and will move. 
[0005] In accordance with these variable power lenses 21 and correcting lenses 22, it is called a zoom lens. In such a 
lens system, the front ball lens 1 is a focal lens, and a focus is doubled by moving in the direction of an optical axis. 
[0006] On the image pick-up side of an image sensor 3, image formation of the light which passed along these lens 
groups is carried out, and photo electric conversion is carried out to an electrical signal, and it is outputted as a video 
signal. Sample hold (correlation duplex sampling) of this video signal is carried out by CDS / AGC circuit 4, therefore 
it is amplified by predetermined level at AGC, and is changed into digital image data with A/D converter 5, and it is 
inputted into the AF digital disposal circuit 6 while being inputted into the camera process circuit which is not 
illustrated [ latter ] and changed into a standard television signal. 

[0007] In the AF digital disposal circuit 6, the high frequency component which changes according to punctate [ in a 
video signal ] is extracted, and it is incorporated as an AF evaluation value by the microcomputer 7 for control. 
[0008] With a microcomputer 7, the motorised direction which the drive rate and AF evaluation value of the focal 
motor according to whenever [ focus ] increase is determined, and the focal lens 1 is driven for the rate and direction of 
a focal motor through delivery and the focal motor 91 to focal Motor Driver 9 in the lens unit 12. 
[0009] Moreover, the condition of the zoom switch 8 is read into a microcomputer 7, and according to the actuation 
condition of the zoom switch 8, a microcomputer 7 determines a zoom lens 21, the driving direction of 22, and a drive 
rate, and drives zoom lenses 21 and 22 through delivery and the zoom motor 12 to zoom Motor Driver 1 1 in the lens 
unit 12. 

[0010] The body 13 of a camera can separate the lens unit 12, and photographic coverage spreads by connecting 

another lens unit. 

[0011] 

[Problem(s) to be Solved by the Invention] by the way, tying said correcting lens and variable power lens with a cam 
mechanically, in order that the latest noncommercial one apparatus camera may enable photography to a 
miniaturization and the front face of a lens — stopping — the migration locus of a correcting lens — beforehand — the 
inside of a microcomputer — as lens cam data — memorizing - the lens cam data ~ ****** ~ **** ~ the lens of the 
inner focus type with which a correcting lens is driven and a focus is also doubled with the correcting lens is becoming 
in use. 

[0012] however -- the method which has control of automatic-focusing accommodation in the body side of a camera 
like the conventional interchangeable lens system — a lens — since it was exchangeable, when it determined that the 
responsibility of automatic-focusing accommodation etc. will become the optimal with a specific lens, it was difficult 
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for a property not to become the optimal and to take out optimum performance with other lenses to all the lenses that 
can carry out desorption. 

[0043] Furthermore v having this different lens cam data for every lens unit in the body side of a camera, although it is 
necessary in the above-mentioned conventional example to have lens cam data in the body side of a camera if it is 
going to interchangeable-lens-ize an inner focus type lens has a possibility that it may be generated to the newly 
manufactured lens also when the body of a camera cannot respond rather than it is as realistic as there are many 
exchangeable lenses. 

[0014] Then, the technical problem of this invention is offering the interchangeable lens system which solves an above- 
mentioned trouble and can connect all lens types, such as a lens unit not only a front ball focus type but inner focus 
type. 
[0015] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, according to invention 
according to claim 1 in this application A focal detection means to be a lens unit removable on the body of a camera, 
and to extract the focal signal evaluation value signal which receives the video signal outputted from said body of a 
camera, and changes according to punctate from the inside of this video signal, It is characterized by the lens unit 
equipped with the control means which determines the driving direction and drive rate which drive a focal lens to a 
focusing point based on the change in the level of the focal evaluation value signal outputted from said focal detection 
means. 

[0016] The variable power lens which according to invention according to claim 2 in this application is a lens unit 
removable on the body of a camera, and performs variable power actuation, The correcting lens which amends a focus 
in order to maintain a focus condition in said variable power actuation, A memory means to memorize the physical 
relationship of said variable power lens and said correcting lens, From the inside of the image pick-up signal supplied 
from said body side of a camera, it is characterized by the lens unit equipped with a focal detection means to detect 
punctate, and the control means which controls said variable power lens and correcting lens based on the storage 
information on said memory means, and the output of said focal detection means, and performs variable power 
actuation. 

[0017] According to invention according to claim 3 in this application, in claims 1 or 2, the video signal received from 
said body of a camera was made into the standardization video signal standardized to punctate. 

[0018] According to invention according to claim 4 in this application, said standardization video signal was made into 
the video signal to which a gamma correction is not applied in claim 3. 

[0019] According to invention according to claim 5 in this application, in claims 1 or 2, it constituted so that the high 
frequency component which changes said focal detection means according to punctate from the inside of said video 
signal might be extracted. 

[0020] According to invention according to claim 6 in this application, in claims 1 or 2, it considered as the 
configuration equipped with the ranging field control means for extracting only the video signal which corresponds in 
the predetermined ranging field set up in the screen in said focal detection means. 

[0021] According to invention according to claim 7 in this application, the lens unit equipped with a data transfer 
means to transmit the video signal which is a removable camera unit and was outputted from the image pick-up means 
and said image pick-up means in the lens unit to said lens unit is characterized by the removable camera unit. 
[0022] According to invention according to claim 8 in this application, in claim 7, a standardization means to 
standardize the video signal outputted from said image pick-up means to a photography condition was established, and 
it constituted so that the standardization video signal standardized by said standardization means in said data transfer 
means might be transmitted to said lens unit. 

[0023] According to invention given in a publication at claim 9 in this application, said standardization video signal 
was made into the video signal to which a gamma correction is not applied in claim 8. 

[0024] According to invention according to claim 10 in this application, in claims 7 or 8, it had the automatic-focusing 
authorization switch which carries out ON/OFF control of the actuation of the automatic-focusing means in said lens 
unit further, and considered as a configuration which hands over the condition of said automatic-focusing authorization 
switch to said lens unit. 

[0025] According to invention according to claim 1 1 in this application, in claim 10, it had the variable power switch 
which drives the variable power lens in said lens unit further, and controls variable power actuation, and it constituted 
so that the condition of said variable power switch might be handed over to said lens unit. 

[0026] According to invention according to claim 12 in this application, a lens unit, It is the camera system which 
consists this lens unit of a removable body of a camera. An image pick-up means, A focal detection means to extract 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



1/11/08 



JP,09-065184,A [DETAILED DESCRIPTION] 



Page 3 of 12 



the focaLevaliiation value signal which changes according to punctate from the inside of the video signal outputted 
from said image pick-up means, The control means which determines the driving direction and drive rate which drive 
the focal lens of optical system to a focusing point based on the change in the level of the output signal of said extract 
means when an automatic-focusing authorization switch and said automatic-focusing authorization switch are 
authorized states, The driving means which drives said focal lens based on said control means, Said focal detection 
means, said control means, and said driving means are allotted in said lens unit. Said image pick-up means and said 
automatic-focusing authorization switch are arranged in said body of a camera, and it is characterized by the camera 
system which transmitted the video signal outputted from said image pick-up means, and the condition of said 
automatic-focusing authorization switch to said lens unit from said body of a camera. 

[0027] According to invention according to claim 13 in this application, a lens unit, The variable power lens which is 
the camera system which consists this lens unit of a removable body of a camera, and performs variable power 
actuation, The correcting lens which amends a focus in order to maintain a focus condition in said variable power 
actuation, A memory means to memorize the physical relationship of said variable power lens and said correcting lens, 
An image pick-up means to change into an electrical signal the image by which image formation was carried out 
through said variable power lens and said correcting lens, A focal detection means to extract one or more focal signals 
of one or more focal detection fields in a screen from the inside of the image pick-up signal outputted from said image 
pick-up means, It has the control means which controls said variable power lens and correcting lens based on both said 
memory means outputs and said extract means, and performs variable power actuation. Said focal detection means, said 
control means, and a memory means are allotted in said lens unit including said variable power lens means and said 
correcting lens means. Said image pick-up means is allotted in said body of a camera, and it is characterized by the 
camera system constituted so that the image pick-up signal outputted from said image pick-up means might be 
transmitted to said focal detection means in said lens unit. 

[0028] According to invention according to claim 14 in this application, in claims 12 or 13, said image pick-up signal 
handed over from said body of a camera to said lens unit consisted of standardization video signals standardized with 
the video-signal standardization means. 

[0029] According to invention according to claim 15 in this application, said standardization video signal was made 
into the video signal to which a gamma correction is not applied in claims 12 or 13. 

[0030] The variable power lens which performs variable power actuation according to invention according to claim 16 
in this application, The correcting lens which amends a focus in order to maintain a focus condition in said variable 
power actuation, A memory means to memorize the physical relationship of said variable power lens and said 
correcting lens, An image pick-up means to change into an electrical signal the image by which image formation was 
carried out through said variable power lens and said correcting lens, A focal detection means to extract the focal signal 
according to punctate from the inside of said video signal which corresponds in the focal detection field set up in the 
screen from the inside of the switch which operates variable power actuation, and the video signal outputted from said 
image pick-up means, When said switch is operated, while controlling said variable power lens and correcting lens 
based on both said memory means outputs and said extract means and performing variable power actuation When said 
switch is not operated, it has the control means which controls a before correcting lens based on the output of said focal 
detection means, and performs automatic-focusing actuation. It has said focal detection means, said control means, and 
said memory means in a lens unit including said variable power lens means and said correcting lens means. The lens 
unit constituted so that said image pick-up signal and the condition of a switch might be handed over to a lens unit is 
characterized by the exchangeable camera system. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. Drawing 1 is drawing showing the configuration at the time of applying this invention to an interchangeable 
lens type video camera. 

[0032] In this drawing, 127 shows a lens unit, 128 shows the body of a camera, and being able to detach and attach a 

lens unit freely to the body of a camera, it constitutes the so-called interchangeable lens system. 

[0033] The light from a photographic subject The 1st lens group 101 to which it is fixed in the lens unit 127, the 2nd 

lens group 102 which performs variable power, diaphragm 103, the 3rd lens group 104 currently fixed, the 4th lens 

group 105 which combines a focus function and the competition function which amends migration of the focal plane by 

variable power It passes along (a focal lens is called below), and image formation is carried out to image sensors (the 

image pick-up means of this invention is constituted), such as CCD within the body of a camera. 

[0034] It is prepared about each three primary colors of red (R), green (G), and blue (B), respectively, and the image 

sensor within the body of a camera is the so-called image pick-up system and the so-called intermediary **** of 3 plate 
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type, o ' 

[0035] The component with the green component of the red in the three primary colors is carried out on an image 
sensor 107 on an image sensor 106, and image formation of the blue component is carried out on an image sensor 108, 
respectively. 

[0036] The image by which image formation was carried out on the image sensor 106,107,108 After photo electric 
conversion was carried out, respectively and being amplified by the respectively optimal level with amplifiers 109,1 10 
and 1 1 1, At the same time it is outputted to the videocassette recorder which it is inputted into the camera digital 
disposal circuit 1 12, it is changed into a standard TV signal, and is not illustrated The video signal S3 with which 
gamma conversion with which R, G, and B were mixed is not performed is outputted, and it is inputted into the video- 
signal standardization circuit 132 which constitutes the standardization means of this invention. 
[0037] In the image standardization circuit 132, when all the cameras photo the same photographic subject, it is 
standardized so that it may be set to the same video-signal level, and standardization video-signal S4 is outputted. 
[0038] Standardization video-signal S4 is transmitted to the lens unit 127 through lens mount from the body 128 of a 
camera. This transmission route is equivalent to the data transfer means in this invention. 

[0039] In the lens unit 127 side, standardization video-signal S4 from the body 128 of a camera is inputted into the AF 
digital disposal circuit 113 which constitutes the focal detection means of this invention. 

[0040] Although AF evaluation value generated by the AF digital disposal circuit 1 13 was made the data read-out 
program 1 15 in the lens microcomputer 1 16 which constitutes the control means of this invention, it is read with the 
period of the integral multiple of an intermediary Vertical Synchronizing signal. 

[0041] Moreover, within the lens microcomputer 1 16 in a lens unit, the iris driver 124 is controlled based on the 
luminance-signal information in the standardization video signal supplied from the image standardization circuit 132, 
the IG meter 123 is driven, and closing motion control of the diaphragm 103 is carried out. 

[0042] Moreover, therefore the drawing value of diaphragm 103 is detected by the encoder 129, is supplied to the lens 
microcomputer 1 16, and is used for speed control of a focal lens etc. as depth of field information. 
[0043] Moreover, the body microcomputer 1 14 by the side of the body of a camera reads the condition of the AF 
switch (AF actuation is performed at the time of ON, and it is made into a manual focus condition at the time of OFF) 
131 equivalent to the zoom switch 130 equivalent to the variable power switch of this invention, and the automatic- 
focusing authorization switch of this invention, and transmits the condition of a switch to the lens microcomputer 116. 
Therefore, Motor Driver 122 is controlled according to the actuation condition of the zoom switch 130 to this, the zoom 
motor 121 is driven, a zoom lens 102 is driven in the direction currently operated, and zoom actuation is performed. 
Even if this allots the control means which carries out drive control of a focal detection means, a variable power lens, 
and the focal lens to a lens unit side, the actuation can be performed to the body side of a camera, operability is not 
reduced, and positive lens control is attained. 

[0044] Within the lens microcomputer 1 16, AF evaluation value from which the AF program 117 was read by the data 
read-out program 115 from the condition of the AF switch 131 from the body microcomputer 1 14, and the AF digital 
disposal circuit 1 13 in a lens unit Moreover, reception, When the AF switch 131 is ON, the motor control program 118 
is operated based on this AF evaluation value, the focal motor 125 is driven by focal Motor Driver 126, the focal lens 
105 is moved in the direction of an optical axis, and focusing is performed. 

[0045] On the other hand, a lens unit is an inner focus type, since a focal plane therefore changes to driving a zoom lens 
102, the focal lens 105 is driven according to a predetermined property with the drive of a zoom lens 102, and actuation 
which prevents generating of dotage by the variation rate of said focal plane is performed in parallel. 
[0046] Therefore, in the lens microcomputer 1 16, the lens cam data 120 which memorized the focus cam locus which 
shows change of the focusing point location of the focal lens to change of the location of a zoom lens for every 
photographic subject distance prepare by ROM, and it is ******** 

[0047] The computer zoom program 1 19 for reading the lens cam locus which should follow a focal lens from the lens 
cam data 120 at the time of zoom actuation, and carrying out drive control of the focal lens at it is established. 
[0048] This computer zoom program 119 When the AF switch 131 is OFF (manual focus mode) and the zoom switch 
130 is pushed for the information from the body microcomputer 1 14 by the side of the body of a camera The 
information on the direction of a zoom currently therefore operated by the zoom switch 130, The location of a zoom 
lens, and the location of a focal lens to the positional information therefore detected to the amount of drives or encoder 
of a motor, respectively therefore The focus cam locus which should follow a focal lens, and its trace direction are 
specified during zoom actuation, it reads from the lens cam data 120, and the amendment rate and direction 
accompanying zoom actuation of a focal lens are calculated. 

[0049] And when the information on this amendment rate and a direction is supplied to focal Motor Driver 126, the 
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focal motor 125 drives it and a focal lens drives, generating of dotage under zoom actuation is prevented. 

[0050] When the AF switch 131 is ON and the zoom switch 130 is pushed Since it is necessary to continue maintaining 

a focus condition also to migration of a photographic subject etc., by the computer zoom program 1 19 Not only in 

control by the lens cam data 120 memorized inside the lens microcomputer as mentioned above Zoom actuation is 

performed while AF evaluation value maintains the location used as max also for AF evaluation value signal read by 

the data read-out program 115 from the AF digital disposal circuit 1 13 with reference to coincidence. 

[0051] That is, the information on the amendment rate accompanying zoom actuation of the focal lens for which the 

computer zoom program 1 19 was therefore asked, and a direction, and the information on the drive rate of a focal lens 

and direction based on the dotage information on AF outputted from the AF digital disposal circuit 1 13 are added, a 

synthetic focal lens drive rate and a synthetic driving direction calculate, and focal Motor Driver 126 is supplied. 

[0052] Moreover, the AF switch 13 1 is ON, and when the zoom switch 130 is not pushed, the motor control program 

1 18 is operated based on AF evaluation value signal read by the data read-out program 1 15 by the AF program 117 in 

the lens microcomputer 116, the focal motor 125 is driven by focal Motor Driver 126, the focal lens 105 is moved in 

the direction of an optical axis, and focusing is performed so that AF evaluation value may serve as max. 

[0053] Moreover, therefore the drawing value of diaphragm 103 is detected by the encoder 129, is supplied to the lens 

microcomputer 1 16, and is used for rate amendment of a focal lens etc. as depth of field information. 

[0054] Next, the AF digital disposal circuit 1 13 is explained using drawing 2 . Standardization video-signal S4 received 

from the body 128 of a camera is changed into a digital signal with A/D converter 212, and the luminance signal S5 for 

automatic-focusing accommodation is generated. 

[0055] A luminance signal S5 is inputted into the gamma circuit 213, although it was made the gamma curve set up 
beforehand, intermediary gamma conversion is carried out, and the signal S6 which emphasized the low brightness 
component and oppressed the high brightness component is made. The signal S6 by which gamma conversion was 
carried out is inputted into TE-LPF214 which is the high low pass filter (Following LPF is called) of a cut off 
frequency, and FE-LPF215 which is low LPF of a cut off frequency, a low-pass component is extracted by each filter 
shape which the body microcomputer 1 14 determined through the microcomputer interface 253, and the output signal 
S7 of TE-LPF214 and the output signal S8 of FE-LPF215 are generated. 

[0056] A signal S7 and a signal S8 are alternatively switched with a switch 216 with the LineE/O signal which is a 
signal with which level Rhine identifies the eventh or the oddth, and are inputted into a high-pass filter ( called 
Following HPF)217. 

[0057] That is, about even lines, a signal S7 is supplied to HPF217, and a signal S8 is supplied to HPF217 about odd 
lines. 

[0058] Therefore in HPF217, forward signal S9 is generated by that only a high-frequency component is extracted by 
the filter shape of each odd / even number determined through the microcomputer interface 253, and the body 
microcomputer 1 14 absolute-value-izes with an absolute-value circuit 218. That is, S9 is a signal which shows the level 
of the high frequency component therefore extracted by turns to the filter of a filter shape which is different by even 
lines and odd lines, respectively. A frequency component which is therefore different by the scan of one screen in this 
can be obtained. 

[0059] While signal S9 is supplied to the peak hold circuit 225,226,227 for detecting the peak value of a signal L 
frame, C frame, and R within the limit, respectively and the peak value of a high frequency component within the limit 
[ each ] is detected, it is inputted into the Rhine peak hold circuit 231, and the peak value for every level Rhine is 
detected. 

[0060] The frame generation circuit 254 generates the gate signals L, C, and R for forming the gate L frame for 
focuses, C frame, and R frame in the location in a screen as shown by drawin g 3 through the microcomputer interface 
253 here according to the command supplied from the microcomputer 114. 

[0061] The LineE/O signal (therefore, generated by the microcomputer 1 14) gate signal [ for carrying out hair 
municipal management of the L frame outputted to the peak hold circuit 225 from the frame generation circuit 254 ] L 
and whose level Rhine are the signals which identify the eventh or the oddth is inputted. In the location of LR1 of the 
upper left which is the head of L frame for focuses as shown by drawing 3 The peak hold circuit 225 is initialized and 
the peak hold of each signal S9 of either even lines specified through the microcomputer interface 253 from the 
microcomputer 1 14 or odd lines within the limit is carried out. By lower right IR1 That is, when the scan of all the 
fields for focuses is ended, a peak hold value within the limit is transmitted to the area buffer 228, and a TE/FE peak 
evaluation value is generated. 

[0062] By CR1 of the ujpper left which is the head of C frame for focuses which similarly C frame and the LineE/O 
signal of frame generation circuit 254 output are inputted into the peak hold circuit 226, and is shown by drawing 3 The 
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peak hoid circuit 226 is initialized and the peak hold of each signal S9 of either even lines specified through the 
microcomputer interface 253 from the microcomputer or odd lines within the limit is carried out. By IR1 That is, when 
theqscan of all the fields for focuses is ended, a peak hold value within the limit is transmitted to the area buffer 229, 
and a TE/FE peak evaluation value is generated. 

[0063] By RR1 of the upper left which is the head of R frame for focuses which R frame and the LineE/O signal of 
frame generation circuit 254 output are inputted into the peak hold circuit 227, and is shown by drawing 3 still more 
nearly similarly The peak hold circuit 227 is initialized and the peak hold of each signal S9 of either even lines 
specified through the microcomputer interface 253 from the microcomputer or odd lines within the limit is carried out. 
By IR1 that is, when the scan of all the fields for focuses is ended, a buffer 230 is resembled, a peak hold value within 
the limit is transmitted, and a TE/FE peak evaluation value is generated. 

[0064] The gate signal for generating signal S9 and L frame of frame generation circuit 254 output, C frame, and R 
frame is inputted into the Rhine peak hold circuit 231, it is initialized by the horizontal start point of each within the 
limit, and the level peak value of one line of each signal S9 within the limit is held in it. 

[0065] In integrating circuits 232, 233, and 234,235,236,237 At the same time the LineE/O signal Rhine peak hold 
circuit 23 1 output and whose level Rhine are the signals which identify the eventh or the oddth is inputted in an 
integrating circuit 232,235 The gate signal for R frame generation with which the gate signal for C frame generation 
with which the gate signal for L frame generation outputted from the frame generation circuit 254 was outputted to the 
integrating circuit 233,236 from the frame generation circuit output 254 was outputted to the integrating circuit 234,237 
from the frame generation circuit 254 is inputted. 

[0066] An integrating circuit 232 is initialized, an integrating circuit 232 is just before each termination of even lines 
within the limit, adds the output of the Rhine peak hold circuit 23 1 to an internal register, and it is LR1 of the upper left 
which is the head of L frame for focuses, and it generates [ it is IR1 and / it transmits a peak hold value to the area 
buffer 238, and ] the Rhine peak integral evaluation value. 

[0067] An integrating circuit 233 is each location of CR1 of the upper left which is the head of C frame for focuses, it 
initializes an integrating circuit 233, is just before each termination of even lines within the limit, adds the output of the 
Rhine peak hold circuit 23 1 to an internal register, transmits a peak hold value to a buffer 239 by IR1, and generates the 
Rhine peak integral evaluation value. 

[0068] An integrating circuit 234 is initialized by RR1 of the upper left which is the head of R frame for focuses, an 
integrating circuit 234 is just before each termination of even lines within the limit, adds the output of the Rhine peak 
hold circuit 231 to an internal register, and it is IR1 and it generates [ it transmits a peak hold value to the area buffer 
240, and ] the Rhine peak integral evaluation value. 

[0069] Instead of adding about the data of integrating-circuit 232,233,234 even-number Rhine, respectively, except 
adding data of odd lines, respectively, an integrating circuit 235,236,237 performs the respectively same actuation as an 
integrating circuit 232,233,234, and transmits the result to the area buffer 241,242,243. 

[0070] Moreover, a signal S7 is inputted into the peak hold circuit 219,220,221, the Rhine maximum hold circuit 244, 
and the Rhine minimum hold circuit 245. 

[0071] The gate signal for L frame generation outputted to the peak hold circuit 219 from the frame generation circuit 
254 is inputted, by LR1 of the upper left which is the head of L frame, the peak hold circuit 219 is initialized, the peak 
hold of each signal S7 within the limit is carried out, by IR1, a peak hold result is transmitted to a buffer 222, and the 
peak evaluation value of an intensity level (a Y signal is called below) is generated. 

[0072] The gate signal for C frame generation with which similarly the peak hold circuit 220 was outputted from the 
frame generation circuit 254 is inputted, it is CR1 of the upper left which is the head of C frame, and the peak hold 
circuit 220 is initialized, the peak hold of each signal S7 within the limit is carried out, it is IR1, a peak hold result is 
transmitted to a buffer 223, and a Y-signal peak evaluation value is generated. 

[0073] The gate signal for R frame generation with which the peak hold circuit 221 was outputted from the frame 
generation circuit 254 still more nearly similarly is inputted, it is RR1 of the upper left which is the head of R frame, 
and the peak hold circuit 221 is initialized, the peak hold of each signal S7 within the limit is carried out, it is IR1 , a 
peak hold result is transmitted to a buffer 224, and a Y-signal peak evaluation value is generated. 
[0074] each which was outputted to the Rhine maximum hold circuit 244 and the Rhine minimum hold circuit 245 
from the frame generation circuit 254 - the gate signal for L frame, C frame, and R frame generation is inputted, and it 
initializes by the horizontal start point of each within the limit - having - each of the Y signal of the horizontal of one 
line of each signal S7 within the limit - maximum and the minimum value are held. 

[0075] The maximum and thb minimum value of a Y signal which were held, respectively are inputted into the 
subtraction machine 246, and the signal S10 showing a signal (maximum-minimum value), i.e., contrast, is calculated, 
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and they^are inputted into the peak hold circuit 247,248,249 in these Rhine maximum hold circuits 244 and the Rhine 
minimum hold circuit 245. 

[0076] The gate signal for L frame generation is inputted into the peak hold circuit 247 from the frame generation 
circuit 254, by LR1 of the upper left which is the head of L frame, the peak hold circuit 247 is initialized, the peak hold 
of each signal S10 within the limit is carried out, by IR1, a peak hold result is transmitted to a buffer 250, and a Max- 
Min evaluation value is generated. 

[0077] The gate signal for C frame generation is similarly inputted into the peak hold circuit 248 from the frame 
generation circuit 254, by CR1 of the upper left which is the head of C frame, the peak hold circuit 248 is initialized, 
the peak hold of each signal S10 within the limit is carried out, a peak hold result is transmitted to IR1 and a buffer 
251, and a Max-Min value is generated. 

[0078] The gate signal for R frame generation is inputted into the peak hold circuit 249 from the frame generation 
circuit 254 still more nearly similarly, by RR1 of the upper left which is the head of R frame, the peak hold circuit 249 
is initialized, the peak hold of each signal S10 within the limit is carried out, by IR1, a peak hold result is transmitted to 
a buffer 252, and a Max-Min evaluation value is generated. 

[0079] At the time of IR1 which ended the scan of all the fields for focal detection that consist of L frame, a C frame, 
and an R frame To transmitting each data within the limit to buffers 222, 223, 224, 228, 229, 230, 238, 239, 240, 241 , 
242, and 243,250,251,252, respectively, and coincidence From the frame generation circuit 254, an interrupt signal is 
sent out to a microcomputer 1 14 and processing which transmits the data transmitted in each buffer to a microcomputer 
114 is performed. 

[0080] Namely, through the microcomputer interface 253, a microcomputer 1 14 will read each data in buffers 222, 223, 
224, 228, 229, 230, 238, 239, 240, 241, and 242 and 243,250,251,252, by the time it ends the scan of the following L 
frame, C frame, and an R within the limit in response to said interrupt signal and the following data are transmitted to 
each buffer, and it transmits it to the lens microcomputer 1 16 like the after-mentioned synchronizing with a Vertical 
Synchronizing signal. 

[0081] The lens microcomputer 1 16 calculates these focal evaluation values, detects punctate, calculates a focal motor 
drive rate, a driving direction, etc., carries out drive control of the focal motor, and drives a focusing glass. 
[0082] Here explains the incorporation timing of the various information in the AF digital disposal circuit 113 using 
drawing showing the layout of each field for the focal detection in the screen of drawing 3 . An outside frame is the 
effective image pick-up screen of the output of an image sensor 106,107,108. 

[0083] The frame with which the inside was trichotomized is a gate frame for focal detection, and although it was made 
the gate signal for L frame each generation with which left-hand side L frame, central C frame, and right-hand side R 
frame are outputted from the : frame generation circuit 254, the gate signal for C frame generation, and the gate signal 
for R frame generation, intermediary formation of it is carried out. 

[0084] And a reset signal is outputted for L, C, and R each frame of every in the starting position of these L and C, and 
R frame, respectively, the signals LR1, CR1, and RR1 for initialization (reset) are generated, and each integrating 
circuits 232-237 and peak hold circuit 219-221,225-227,247 - 249 grade are reset. 

[0085] Moreover, the data transfer signal IR 1 is generated at the time of scan termination of the field for focal 
detection which consists of L, C, and an R frame, and the integral value of each integrating circuit and the peak hold 
value of each peak hold circuit are transmitted to each buffer. 

[0086] Moreover, a continuous line shows the scan of the even number field, a dotted line shows the scan of the odd 
number field, the even number field and the odd number field choose the TE-LPF output of even lines, and the FE-LPF 
output of odd lines is chosen. 

[0087] Next, it explains what a microcomputer carries out an automatic-focusing control action using each TE/FE peak 
evaluation value within the limit, TE Rhine peak integral evaluation value, FE Rhine peak integral evaluation value, a 
Y-signal peak evaluation value, and a Max-Min evaluation value. In addition, these evaluation values are transmitted to 
the lens microcomputer 1 16 in a lens unit, and actual control is performed by the lens microcomputer 116. 
[0088] The property and application of each evaluation value are explained here. 

[0089] It is an evaluation value showing whenever [ focus ], and since a TE/FE peak evaluation value is a peak hold 
value, there is comparatively little photographic subject dependence and it is [ there is little effect of blurring of a 
camera etc. and / whenever / focus ] the optimal [ the value ] to a judgment and a reboot judging. 
[0090] Although TE Rhine peak integral evaluation value and FE Rhine peak integral evaluation value also express 
whenever [ focus J, since it is few stable evaluation values of a noise in the storage effect, it is the the best for a 
direction judging. 

[0091] Since the direction of TE is extracting the higher high frequency component, the peak evaluation value and 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web__cgi_ejje 



1/11/08 



JP,09-065184,A [DETAILED DESCRIPTION] 



Page 8 of 12 



Rhine peak integral evaluation value is also the optimal near the focus, and FE's is still the more nearly optimal 
conversely at the time of large dotage far from a focus. Therefore, large AF of the dynamic range can be performed 
[ to J from large dotage / near the focusing point ] by adding these signals, or switching alternatively and using 
according to the level of TE. 

[0092] Moreover, the Y-signal peak evaluation value and the Max-Min evaluation value are the the best for grasping 
situations, such as change of a photographic subject and a motion, in order to ensure a judgment, a reboot judging, and 
a direction judging whenever [ focus ], since it is seldom dependent on whenever [ focus ] and dependent on a 
photographic subject. Moreover, it is used in order to normalize, in order that a focal evaluation value may remove the 
effect by change of brightness. 

[0093] That is, the judgment of a high brightness photographic subject or a low illuminance photographic subject can 
be performed with a Y-signal peak evaluation value, size of contrast can be judged with a Max-Min evaluation value, 
and optimal AF control can be performed by predicting and amending the magnitude of the crest of a TE/FE peak 
evaluation value, TE Rhine peak integral evaluation value, and FE Rhine peak integral evaluation value. 
[0094] These evaluation values are transmitted to the lens unit 127 from the body 128 of a camera, the lens 
microcomputer 1 16 in the lens unit 127 is supplied, and .an automatic-focusing control action is performed. 
[0095] The algorithm of the automatic-focusing control action therefore carried out to the AF program 117 when zoom 
actuation with the lens microcomputer 1 16 in the lens unit 127 is not performed using drawing 4 is explained. 
[0096] If processing is started, after starting AF actuation by processing of stepl first, it will shift to processing of step2 
and, therefore, the speed will be controlled [ whether it is how much separated from the focusing point, and ] by 
distinguishing large dotage and near the focusing point to compare the level of TE or FE peak with a predetermined 
threshold. 

[0097] under the present circumstances, the level of TE is low, and when it is expect that it is the foot of a crest, i.e., 
large dotage, if mountain climbing control of the focusing glass is carry out by carrying out directional control, mainly 
using FE Rhine peak integral evaluation value and near the summit of a crest and an intermediary TE level carry out a 
until rise to some extent, mountain climbing control of the focusing glass will be carry out using TE Rhine peak 
integral evaluation value, and it controls to be able to detect a focusing point with high precision. 
[0098] Next, when judged with top-most-vertices decision of a crest being performed by shifting to processing of step3 
at a****** case in TE, the absolute value of FE peak evaluation value, or the amount of TE Rhine peak integral 
evaluation value changes, and it being the point that the level of an evaluation value is the highest, the summit, i.e., the 
focusing point, of a crest, near the focusing point, a focal lens is suspended by step4 and it goes into reboot standby by 
processing of step5. 

[0099] When having fallen more than predetermined level is detected, it is made to reboot by processing of step6 by 
reboot standby rather than peak value when the level of TE or FE peak evaluation value detects a focusing point. 
[0100] By repeating the above processing and performing it, AF actuation can always be performed. From the 
photographic subject decision which used Y peak evaluation value and the Max-Min evaluation value, the degree to 
which speed control is applied in the loop formation of this automatic-focusing control action using a TE/FE peak, the 
absolute level of summit decision of a crest, the amount of TE Rhine peak integral evaluation value changes, etc. 
predict magnitude of a crest, and determine it based on this. 

[0101] next, the relation of the migration of the variable power lens 102 and the focal competition lens 105 when 
performing variable power actuation — and — since wide - the variable power to a call — the method of reference of 
working AF evaluation value signal is explained. 

[0102] In the lens system constituted like drawing 1 , since the focal lens 105 combines the competition function and 
the focus function, even if a focal distance is equal, the location of the focal lens 105 for focusing to an image sensor 
106,107,108 will change with photographic subject distance. 

[0103] If the location of the focal lens 105 for making it focus on the image pick-up side of each image sensor is 
continuously plotted when changing photographic subject distance in each focal distance, it will become like drawing 
5 . The axis of abscissa of this drawing shows a variable power lens location (focal distance), and the axis of ordinate 
shows the focal lens location. And each of this locus information is the contents of the lens cam data 120 in the lens 
microcomputer 116. 

[0104] During zoom actuation, the locus shown in drawing 5 according to photographic subject distance is chosen, and 
if the focal lens 105 is moved so that this locus may be traced, the zoom actuation without dotage will be attained. 
[0105] In the front ball focus type lens system, the KOMPENN sweater lens which became independent to the variable 
power lens is prepared, and the variable power lens and the compensator lens are further combined with the mechanical 
cam ring. 
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[0106] S-ince a cam ring follows this, and is rotated and a variable power lens and a compensator lens move along with 
the cam groove of a cam ring however it may move a knob quickly when it is going to follow, for example, the knob 
for manual zoom tends to be formed in this cam ring and it is going to change a focal distance manually, if the focus of 
a focal lens suits, dotage will not be produced by the above-mentioned actuation. 

[0107] However, the locus information on drawing 5 be memorize as lens cam data 120, and when it be going to 
perform zoom actuation, maintain a focus, in control of the lens system of the inner focus type which have the above 
descriptions, it be necessary to read locus information to the lens microcomputer 1 16, and to move the focal lens 105 to 
it based on the information according to the location or passing speed of the variable power lens 102, from the lens cam 
data 120. 

[0108] Drawing 6 is a drawing for explaining an example of the locus flattery approach proposed by these people. It 
sets to this drawing and is Z0, Zl, and Z2, Z6. The variable power lens location is shown and it is aO, al, and a2, 
a6. And bO, bl, and b2, b6 It is the representation locus memorized as lens cam data 120 in the lens microcomputer 
1 1 6, respectively. 

[0109] Moreover, pO, pi, and p2, p6 It is the locus computed based on the two above-mentioned loci. The formula 

of this locus is described below. 

[0110] 

p(n+l) =|p(n)-a(n) |/|b (n) -a(n) |*|b(n+l)-a(n+l) |+a (n+1) - (1) 

According to this (1) type, it sets, for example to drawing 6 , and a focal lens is pO. It is pO when it is. Segment bO-aO It 
asks for the ratio divided interiorly, this ratio is followed, and it is segment bl-al. It is the point divided interiorly pi It 
is carrying out. 

[0111] This pl-pO The time amount taken a location difference and for a variable power lens to move by Z0-Z1 shows 
the passing speed of the focal lens for maintaining a focus. 

[0112] Next, the case where there is no limit that the halt location of the variable power lens 102 must be on the 
boundary which owns the representation locus data memorized beforehand is explained. 

[0113] Drawing 7 is drawing for explaining the interpolation approach of the variable power lens location direction (the 
direction of an axis of abscissa), extracts a part of drawing 6 , and makes a variable power location lens arbitration. 
[0114] In drawing 6 , an axis of ordinate shows a FO currant location, and the axis of abscissa shows the variable 
power lens location. In the representation locus location (focal lens location to a variable power lens location) 
memorized to the lens cam data 120 with the lens microcomputer 1 16, the variable power lens locations Z0 and Zl , 
Zk-1, Zk, Zn are received. They are aO, al, ak-1, ak, an according to photographic subject distance about the 
focal lens location at that time, respectively. 
It expresses with bO, bl, bk-1, bk, bn. 

[0115] Zx whose now and variable power lens location is not on a zoom boundary They are ax and bx, when it is and a 
focal lens location is Px. If it asks ax = ak-(Zk-Zx) *(ak-ak-l)/(Zk-Zk-l) - (2) 
bx = bk-(Zk-Zx) *(bk-bk-l)/(Zk-Zk-l) - (3) 
It becomes. 

[0116] That is, they are ax and bx by dividing interiorly the thing of the same photographic subject distance by said 
internal ratio according to the internal ratio obtained from the present variable power lens location and two zoom 
boundary locations (for example, Zk of drawin g 7 and Zk-1) which sandwich it among four memorized representation 
locus data (it being ak, ak-1, bk, and bk-1 at drawing 7 ). It can ask. 

[0117] and ax, Px, and bx from - dividing the thing of the same focal distance interiorly by said internal ratio like (1) 
type according to the internal ratio obtained among four memorized representation data (it being ak, ak-1, bk, and bk-1 
at drawing 7 ) — pk and pk-1 It can ask. 

[0118] and ~ since wide -- the time of a zoom to a call - the location difference of the flattery place focus location pk 
and the present focus location px, and a variable power lens - Zx -Zk up to ~ the time amount taken to move shows the 
passing speed of the focal lens for maintaining a focus. 

[0119] moreover the time of the zoom of a call to wide ** -- flattery place focus location pk-1 The present focus 
location Px a location difference and a variable power lens - Zx -Zk-1 up to ~ the time amount taken to move shows 
the passing speed of the focal lens for maintaining a focus. The above locus flattery approaches are proposed. 
[0120] By the way, when the AF switch 131 is ON, it is necessary to follow a locus, maintaining a focus. Since it is the 
direction which a rose ******** locus converges so that clearly from drawing 5 when a variable power lens moves in 
the wide direction from a call, a focus is maintainable also by the locus flattery approach mentioned above. 
[0121] However, .since wide and it does not know which locus the focal lens which was at the convergent point should 
follow in the tele direction, by the same locus flattery approach, a focus is unmaintainable. 
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[0122] Drawing 8 is a drawing for explaining an example of the locus flattery approach proposed to a problem which 
was mentioned above. The axis of abscissa shows the location of a variable power lens for this drawing (a) and (b), the 
axi^of ordinate shows the level of the high frequency component (sharpness signal) of the video signal whose (a) is AF 
evaluation signal, and this drawing (b) shows the location of a focal lens. 

[0123] Suppose that the focus cam locus at the time of performing the time of zoom actuation to a certain photographic 
subject is 604 in this drawing. 

[0124] The focus cam locus slew rate which moves to forward (it moves in the focal lens near direction) from the zoom 
location 606 (Z14), and moves the focus cam locus slew rate by the side of wide in the direction of infinity by the side 
of a call from 606 here is made negative. 

[0125] And when a focal lens follows the cam locus 604, maintaining a focus, the magnitude of said sharpness signal 
becomes like 601. Generally, in the zoom actuation which maintained the focus, it is found that sharpness signal level 
serves as about 1 constant value. 

[0126] In this drawing (b), focal lens passing speed which traces the focus cam locus 604 is set to VfO at the time of 
zoom actuation. Passing speed of an actual focal lens is set to Vf, and if zoom actuation is performed to VfO which 
traces the cam lociis 604, carrying out size, the locus will turn into a locus of zigzag like 605. 

[0127] At this time, said sharpness signal level changes so that a crest and a trough may be produced like 602. Z0, Zl, 
and ... from which the magnitude of 603 serves as max in the location at which loci 604 and 605 cross here (Z0, Zl, 
and ... point of the even number of Z16 ), and the migration direction vector of 605 switches ~ Z16 The level of 603 
serves as min on the odd points. 

[0128] If the migration direction vector of a locus 605 is switched whenever it sets up the level TH1 of 602 conversely 
and the magnitude of 603 becomes equal to TH1, although 602 is the minimum value of 603, the focal lens migration 
direction after a switch can be set up in the direction approaching the focus locus 604. 

[0129] That is, whenever an image fades, only the difference of the sharpness signal level 601 and 602 (TH1) can 
perform zoom actuation in which the amount of dotage was controlled by controlling the migration direction and rate of 
a focal lens so that dotage may be reduced. 

[0130] Since the cam locus as shown in drawing 5 by using the technique mentioned above emits from convergence 
and is wide, it sets in the zoom actuation to a call. Controlling the focal lens passing speed Vf to the slew rate (it 
computes using p (n+1) which can be found from (1) type) explained by drawing 6 , even if the focus rate VfO is not 
known repeating switch actuation like 605 - (— change of sharpness signal level — following — ) - sharpness signal 
level does not fall rather than 602 (TH1), that is, can choose the focus cam locus which does not produce the dotage 
more than a constant rate. 

[0131] Here, the passing speed Vf of a focal lens makes the amendment rate of Vf+ and the negative direction Vf- for 
the amendment rate of the forward direction. Vf = VfO + Vf+ - (4) 
VfO + Vf- - (5) 

It is decided more and they are amendment rate Vf+ and Vf- at this time. The interior angle of two direction vectors of 
Vf obtained by (4) and (5) types is determined are equally divided into two by the direction vector of VfO so that the 
deviation at the time of the flattery locus selection by the above-mentioned zoom actuation technique may not arise. 
[0132] Moreover, by changing the magnitude of the amount of amendments by the amendment rate according to a 
photographic subject, and a focal distance and depth of field, the increase and decrease of a period of a sharpness signal 
are changed, and the technique of having aimed at improvement in selection precision of a flattery locus is also 
proposed. 

[0133] In addition, in this example, although standardization video-signal S4 is the analog signal sent from the body 
side of a camera and was changed into the digital video signal by the AF digital disposal circuit 113, from the camera 
digital disposal circuit 1 12, it is made to output it in the form of a digital video signal, it may standardize this, and may 
transmit it to the lens unit 127 from the body 128 of a camera with a digital signal. 
[0134] 

[Effect of the Invention] As stated above, according to invention according to claim 1 in this application, in a lens unit 
While having an extract means to extract the focal signal evaluation value signal which receives the video signal 
outputted from the body of a camera, and changes according to punctate and performing that of focal detection and ** 
in a lens unit Since it was made to carry out drive control of the focal lens to a focusing point according to the focal 
detection result Since focal detection and the control characteristic can be determined only within a lens unit regardless 
of the body of a camera No matter it may equip with what lens, the optimal responsibility for lens each etc. can be 
determined. While becoming possible to provide the target main photographic subject with the automatic-focusing 
adjustment which can focus to stability on all photographic subject and photography conditions, the interchangeable 
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lens system which can be equipped also with what lens type of lens is realizable. 

[0135*] Moreover, the memory means which memorized the physical relationship of a variable power lens and a 
corfbcting lens according to invention according to claim 2 in this application, From the inside of the image pick-up 
signal supplied from the body side of a camera, a focal detection means to detect punctate is allotted in a lens unit. 
Since a variable power lens and a correcting lens are controlled based on the storage information on a memory means, 
and the output of a focal detection means and it was made to perform variable power actuation No matter it may equip 
with what lens, the optimal responsibility for lens each etc. can be determined, and the target main photographic subject 
can be made to focus to stability on all photographic subject and photography conditions. Like an inner focus type lens 
unit especially What needs relative control with the variable power lens of a lens unit proper and a correcting lens can 
realize the control characteristic of each lens unit optimum, without applying a burden to the body side of a camera. 
[0136] Moreover, since the video signal received from the body of a camera was made into the standardization video 
signal standardized to punctate according to invention according to claim 3 in this application No matter what lens in 
addition to the effectiveness of claims 1 and 2 it may not be influenced by dispersion in the property by the side of the 
body of a camera but may combine with which camera unit The always optimal responsibility etc. can be determined 
and it becomes possible to offer the automatic-focusing adjustment which can focus for the target main photographic 
subject on all photographic subject and photography conditions at stability. 

[0137] Moreover, not narrowing a dynamic range, since the video signal to which a gamma correction is not applied 
from a camera side was transmitted to the lens unit side according to invention according to claim 4 in this application, 
a lens unit can be supplied and optimal characteristics can be set up in signal processing by the side of a lens unit. 
[0138] Since the high frequency component which changes according to punctate from the inside of a video signal was 
extracted as a focal evaluation value when invention of a publication was based on claims 5 and 6 in this application 
While it becoming optimal applying to the video camera dealing with a video signal, and a ranging field is also 
controllable by the lens unit side, and being able to generalize all control about focus control in a lens unit side, being 
able to perform it and control becoming efficient The ranging zone control suitable for various properties, such as a 
focal distance of the lens unit, the range of a diaphragm, and an F value, can be performed. 
[0139] Moreover, since a video signal is supplied into a lens unit and it was made to make focal detection perform 
within a lens unit, without performing focal detection within a camera unit when invention according to claim 7 in this 
application was caused In each lens unit, the property of the lens unit can be based and focal detection and the control 
characteristic can be set up. No matter it may equip with what lens, the optimal responsibility for lens each etc. can be 
determined, and the camera unit of the interchangeable lens system which can focus for the target main photographic 
subject on all photographic subject and photography conditions at stability can be realized. 

[0140] Moreover, since the video signal received from the body of a camera was made into the standardization video 
signal standardized to punctate according to invention according to claim 8 in this application No matter what lens in 
addition to the effectiveness of claims 1 and 2 it may not be influenced by dispersion in the property by the side of the 
body of a camera but may combine with which camera unit The always optimal responsibility etc. can be determined 
and it becomes possible to offer the automatic-focusing adjustment which can focus for the target main photographic 
subject on all photographic subject and photography conditions at stability. 

[0141] Moreover, not narrowing a dynamic range, since the video signal to which a gamma correction is not applied 
from a camera side was transmitted to the lens unit side when invention according to claim 9 in this application was 
caused, a lens unit can be supplied and optimal characteristics can be set up in signal processing by the side of a lens 
unit. 

[0142] Moreover, the automatic-focusing authorization switch which carries out ON/OFF control of the actuation of the 
automatic-focusing means in a lens unit according to invention given in claims 10 and 1 1 in this application, Or since it 
constituted so that the variable power switch which drives the variable power lens in a lens unit, and controls variable 
power actuation might be formed in the body side of a camera and the condition of these switches might be handed 
over to a lens unit In spite of being in a lens unit, control and ON/OFF actuation of variable power actuation or 
automatic-focusing actuation are attained by the body side of a camera, and the control means of variable power 
actuation or automatic focusing does not reduce operability. 

[0143] Since according to invention given in claims 12 and 13 in this application a video signal is supplied to a lens 
unit from the body of a camera and it was made to perform focal detection actuation within the lens unit Since focal 
detection and the control characteristic can be determined only within a lens unit regardless of the body of a camera No 
matter it may equip with what lens, the optimal responsibility for lens each etc. can be determined. While becoming 
possible to provide the target main photographic subject with the automatic-focusing adjustment which can focus to 
stability on all photographic subject and photography conditions, the interchangeable lens system which can be 
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eqfuippe^l also with what lens type of lens is realizable. 

[0144*j The control characteristic of each lens unit optimum can be especially realized like an inner focus type lens unit, 
without what needs relative control with the variable power lens of a lens unit proper and a correcting lens applying a 
burden to the body side of a camera. 

[0145] Since the video signal received from the body of a camera was made into the standardization video signal 
standardized to punctate according to invention according to claim 14 in this application No matter what lens in 
addition to the effectiveness of claims 1 and 2 it may not be influenced by dispersion in the property by the side of the 
body of a camera but may combine with which camera unit The always optimal responsibility etc. can be determined 
and it becomes possible to offer the automatic-focusing adjustment which can focus for the target main photographic 
subject on all photographic subject and photography conditions at stability. 

[0146] Not narrowing a dynamic range, since the video signal to which a gamma correction is not applied from a 
camera side was transmitted to the lens unit side according to invention according to claim 1 5 in this application, a lens 
unit can be supplied and optimal characteristics can be set up in signal processing by the side of a lens unit. 
[0147] Said standardization video signal is a camera system characterized by consisting of video signals to which a 
gamma correction is not applied. 

[0148] According to invention according to claim 16 in this application, it adds to invention of claims 12 and 13. The 
automatic-focusing authorization switch which carries out ON/OFF control of the actuation of the automatic-focusing 
means in a lens unit, Or since it constituted so that the variable power switch which drives the variable power lens in a 
lens unit, and controls variable power actuation might be formed in the body side of a camera and the condition of these 
switches might be handed over to a lens unit In spite of being in a lens unit, control and ON/OFF actuation of variable 
power actuation or automatic-focusing actuation are attained by the body side of a camera, and the control means of 
variable power actuation or automatic focusing does not reduce operability. 



[Translation done.] 
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